Remarks 



This Preliminary Amendment cancels, without prejudice, claims 1-8 in the 
underlying PCT Application No. PCT/DE03/01853 and adds new claims 9-16. The 
new claims, inter alia , conform the claims to United States Patent and Trademark 
Office rules and do not add any new matter to the application. 

In accordance with 37 C.F.R. § 1.125(b), the Substitute Specification 
(including Abstract) contains no new matter. The amendments reflected in the 
Substitute Specification (including Abstract) are to conform the Specification and 
Abstract to United States Patent and Trademark Office rules or to correct 
informalities. As required by 37 C.F.R. §§ 1.121(b)(3)(ii) and 1.125(c), a Marked- 
Up Version of the Substitute Specification comparing the Specification of record 
and the Substitute Specification also accompanies this Preliminary Amendment. 
Approval and entry of the Substitute Specification (including Abstract) are 
respectfully requested. 

The underlying PCT Application No, PCT/DE03/01853 includes an 
International Search Report, dated November 1 1 , 2003, a copy of which is 
included. The Search Report includes a list of documents that were considered by 
the Examiner in the underlying PCT application. 

Applicants assert that the subject matter of the present application is new, 
non-obvious, and useful. Prompt consideration and allowance of the application 
are respectfully requested. 



Respectfully Submitted, 



KENYON & KENYON 





One Broadway 

New York, NY 10004 

(212)425-7200 
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10/535132 

JC13 Rec'd PCT/PTO 1 6 MAY 2005 

[10191/4227] 

VALVE ACTUATOR FOR OPERATING A GAS EXCHANGE VALVE OF AN 

INTERNAL COMBUSTION ENGINE 

Background Information 

Tho present inv e nt i on is d i rected to a va l vo actuator for operat i ng a gas oxchang e 
valv e of an i nt e rna l combustion engine according to th e d e f i nit i on of the spec i es in 
C l aim 1. 

5 German Patent Application No. DE 10 1 16 218 A4-describes a valve actuator-Gf4l=HS 
type, in which one stem end of the gas exchange valve is connected to a positioning 
piston of the valve actuator via at least two shell-shaped wedge pieces which 
enclose the stem end and are axially supported by the positioning piston, the radially 
outer peripheral surface of the wedge pieces having a conical shape and being 

10 enclosed by a conical clamping sleeve. The conical clamping sleeve has a radially 
inner peripheral surface, whose shape is complementary to the conical angle of the 
wedge pieces and which Is axially clamped against the wedge pieces by a threaded 
connection formed on the wedge pieces. Due to the conical angle and thread on the 
wedge pieces, these are relatively complex components, which are very costly to 

15 manufacture. 



Advantag e s of th e Summarv Of The Invention 

According to the present invention, a threaded bolt, axially form-fittingly and rotatably 
connected to the wedge pieces, is provided for connecting the gas exchange valve 
20 to the valve actuator The manufacturing complexity is considerably reduced due to 
the provision of the conical angle and threaded connection functions on separate 
components. 

The m e asur e s r e c i t e d i n th e d e p e nd e nt cla i ms make advantag e ous improv e m e nts 
25 on and refinements of th e dov i co descr i b e d in Cla i m 1 poss i b le . Thus, 

accord i ng A ccording to a preferred embodiment, the wedge pieces may extend 
beyond the stem end as an axial extension of the valve actuator, being connected 
there to the threaded bolt. The wedge pieces then conically taper off with increasing 
distance from the gas exchange valve and are attached to the conical clamping 
30 sleeve via the thread formed on the threaded bolt. 
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The number of valve actuator components may be reduced due to the fact that the 
conical clamping sleeve is formed in one piece by the positioning piston and the 
threaded segment engages with a mating threaded segment on a radially inner 
5 peripheral surface of the positioning piston. 

The threaded bolt may be connected to the wedge pieces in a particularly simple 
manner via annular bulges, peripherally situated on the wedge pieces and the 
threaded bolt, which engage in annular grooves. 

10 

r^rf^\A/i nn 
xsf r o V V m vjj 

Ex e mplary e mbodim e nts of the pr o s o nt i nv e ntion ar e i l lustrated in tho draw i ng and 
e xplain e d in great e r deta i l in th e descr i ption that follows. 

15 Brief Description Of The Drawings 

ftOr-l -Figure 1 shows a lateral cross section of a preferred embodiment of a valve 

actuator according to the present invention. 

Wa ^Fiqure 2 shows a cross section along line ll-ll in Figure 1. 

20 

BQT-3 -Fiqure 3 shows a cross section along line Ill-Ill in Figure 1. 
Detailed Description of th e Ex e mp la ry Embodim e nt 

Figure 1 shows a gas exchange valve 1 of a valve drive of an internal combustion 
25 engine, the gas exchange valve being operated by a positioning piston 2 of a valve 
actuator 4 in such a way that it performs upward and downward opening and closing 
movements in the axial direction. 

Gas exchange valve 1 has, as is known, a valve stem 5, which extends in the axial 
30 direction away from the combustion chamber of the internal combustion engine. 
Valve stem 5 has a stem end 5a, distal from the combustion chamber, which is 
surrounded by two half-shell-shaped wedge pieces 6, 7. Stem end 5a has at least 
one annular groove 8, into which at least one annular bulge 9 formed on the inner 
periphery of wedge pieces 6, 7 engages radially. In the present example, a total of 
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fhree axially equidistant annular grooves 8 on valve stem 5 and three mating annular 
bulges 9 are provided. Annular bulges 9 are formed by essentially semicircular 
partial bulges on both wedge pieces 6, 7 which circularly complement one another, 
forming annular bulges 9. 

5 

Wedge pieces 6, 7 form on their outer peripheral surface a conically shaped 
segment 10, which tapers off with increasing distance from gas exchange valve 1. 
The two wedge pieces 6, 7 together form a clamping wedge 1 1 , which cooperates 
with a mating conical inner surface 12 of a conical clamping sleeve 13. Conical 
10 clamping sleeve 13 is formed on an end 14 of positioning piston 2 proximal to the 
combustion chamber in one piece with the positioning piston. 

Positioning piston 2 extends in the axial direction along an axis 15 concentrically to a 
longitudinal axis 17 of valve stem 5 of gas exchange valve 1 . Valve actuator 4 has 

15 an actuator housing 20, which is axially traversed by positioning piston 2. A guide 
sleeve 18, within which positioning piston 2 is guided in its axial displacement via a 
guide collar 23 on positioning piston 2, is located in actuator housing 20. A first 
chamber 22, which is connected to a first pressure medium line (not illustrated in 
detail) via a first opening 21 in the wall of actuator housing 20, is formed in actuator 

20 housing 20 on the side of guide collar 23 facing the combustion chamber. First 
chamber 22 is delimited by actuator housing 20, guide sleeve 18 and positioning 
piston 2, including guide collar 23. A first sealing ring 26 prevents the pressure 
medium in first chamber 22, for example, hydraulic fluid, from escaping from 
actuator housing 20 via a first annular gap 24. 

25 

A second chamber 25, which is connected to a second pressure medium line (also 
not illustrated in detail) via a second opening 27 in the wall of actuator housing 20, is 
formed in actuator housing 20 on the side of guide collar 23 facing away from the 
combustion chamber. Second chamber 25 is also delimited by actuator housing 20, 
30 guide sleeve 18 and positioning piston 2, including guide collar 23. A second sealing 
ring 28 prevents the pressure medium in second chamber 25 from escaping from 
actuator housing 20 via a second annular gap 29. 
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Positioning piston 2 is designed in the form of a hollow cylinder. A constriction 38 on 
the inner periphery of positioning piston 2 is located between conical sleeve 13 
proximal to the combustion chamber and an end 2a of positioning piston 2 distal 
from the combustion chamber. An inner thread 39 is formed in the area of 
5 constriction 38. which engages with a mating outer thread 40 on a threaded bolt 41 . 
Threaded bolt 41 is situated concentrically within positioning piston 2. Outer thread 
40 extends via a threaded segment 31 axially to threaded bolt 41 and engages, at 
least partially, with outer thread 40. 

10 Threaded bolt 41 is axially connected to valve stem 5 in a form-fitting manner so It is 
able to rotate in the peripheral direction. For this purpose, conical clamping sleeve 
13 and wedge pieces 6, 7 extend beyond stem end 5a of valve stem 5, surrounding 
end 41a of threaded bolt 41 proximal to the combustion chamber At least one radial 
projection 42, which in the present example is designed as an annular bulge 

1 5 engaging radially in at least one depression 43 on the outer periphery of threaded 
bolt 41 , is provided in the area of end 41a on the inner periphery of clamping wedge 
11. Depression 43 is designed in the present example as an annular groove and 
there are a total of three axially equidistant bulges 42 situated on clamping wedge 
1 1 and three mating grooves 43 on threaded bolt 41 which radially engage with 

20 bulges 42. 

As is apparent from Figure 2, an end 41b of threaded bolt 41 distal from the 
combustion chamber is designed as an outer hexagon 45 for the application of a 
wrench (not illustrated). Threaded bolt 41 may be screwed into inner thread 39 using 
25 the wrench, clamping wedge 1 1 being axially and radially clamped to conical 
clamping sleeve 13 due to the form-fitting connection to clamping wedge 1 1 . To 
prevent positioning piston 2 from being entrained by friction into rotation when 
threaded bolt 41 is screwed in, a second, also hexagonal, wrench may be used in a 
tool receptacle 46 on stem end 2a to secure it. 

30 

Figure 3 also shows that both wedge pieces 6, 7 rest radially in the shape of a half- 
shell on the conical clamping sleeve. 
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Against this background, the function of the valve actuator is the following: 

Figure 1 shows gas exchange valve 1 in an open position, jn which both chambers 
22, 25 are pressurized via the pressure medium lines. Due to the smaller axial piston 
5 surface area of positioning piston 2 on first chamber 22, positioning piston 2 is 
axially offset with respect to the combustion chamber. Second chamber 25 is 
depressurized to close gas exchange valve 1 ; first chamber 22 always remains 
pressurized. Due to the overpressure in first chamber 22, positioning piston 2 is then 
moved upward toward second chamber 25. 

10 

To assemble valve actuator 4, gas exchange valve 1 is introduced into the valve 
stem guide of the cylinder head (not illustrated) and then wedge pieces 6, 7 are 
placed on stem end 5a. End 41a of threaded bolt 41 is also secured between wedge 
pieces 6, 7. Subsequently, valve actuator 4 is placed from above onto the pre- 

1 5 assembled components gas exchange valve 1 , threaded bolt 41 , and wedge pieces 
6, 7 until the outer surface of clamping wedge 1 1 comes to rest on conical inner 
surface 44t12. A wrench is then positioned in positioning piston 2 on outer hex 45, 
and threaded bolt 41 is axially adjusted by rotating over thread 37, 39. In this way, 
clamping wedge 1 1 and conical clamping sleeve 13 are attached to each other. 

20 Positioning piston 2 may have to be secured in the direction of rotation using another 
tool. 

The applicability of the present invention is not limited to the above-described 
exemplary embodiment. Thus, numerous modification options of the specific 

25 embodiment are conceivable, which do not essentially alter the inventive idea. Thus, 
positioning piston 2 may be installed more or less completely in actuator housing 20. 
The number of grooves 9, 43 and bulges 8, 42 may vary. The grooves and bulges 
may also be formed on another component without modifying the operating principle 
of the valve actuator. The points of application of the wrenches may be designed 

30 differently from the above-described embodiment. 
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Abstract Of The Disclosure 

A valve actuator for operating a gas exchange valve of an internal combustion 
engine has a sleeve-shaped positioning piston (2>-which is connected to a valve 
stem-{5), has at least two shell-shaped wedge pieces (6, 7) enclosing a stem end 
5 (5a) of the valve stem-(&), whose radially outer peripheral surfaces have a conical 
segment fl^which tapers off with increasing distance from the gas exchange valve 
(4-)-and which is at least partially surrounded by a conical clamping sleeve f^S) 
having a mating conical Inner surface (45)-and is connected to the positioning piston 
{2). The wedge pieces (6, 7) are axially form-fittingly and rotatably connected to a 
10 threaded bolt (4 1 ) . A threaded segment-(^ is provided on the threaded bolt fM^via 
which the wedge pieces (6, 7) and the conical clamping sleeve (13) are axially 
attachable to one another 
(Figure 1) 



